Objectives: To explore dietary intake and weight gain during pregnancy in relation to dietary restraint. Design: Longitudinal prospective study. Attitudes to weight gain during pregnancy were assessed using selfadministered questionnaires and dietary intake by 7-d weighed diet records in early and late pregnancy. Setting: South West London 1995 ± 1996. Subjects: 74 Caucasian pregnant women expecting their ®rst or second baby were recruited through a London hospital and data from 62 women were analysed. Results: Restrained eaters were signi®cantly less likely to experience weight gains within the recommended range for their pre-pregnancy body mass index (BMI) (P 0.026). They gained either more or less weight than recommended. Conclusions: Dietary restraint appears to have undesirable in¯uences on eating and weight gain during pregnancy which require further attention. Sponsorship: South Bank University and Cow and Gate Nutricia Ltd. provided ®nancial assistance for this project.
Introduction
Many young women are unhappy or concerned about their body weight and the literature, although limited, suggests such attitudes may in¯uence the amount of weight a women gains during pregnancy (Palmer et al, 1985; Fairburn & Welch, 1990; Drake & Cullum, 1998) .
Weight gain during pregnancy is highly variable and gains at either extreme of the range have health implications for both mother and infant. Several studies, with large population groups, have found a strong linear association between the amount of weight a woman gains during pregnancy and the birth weight of her infant (Gormican et al, 1980; Abrams & Laros, 1986; Mitchell & Lerner, 1987; Springer et al, 1992) . However it appears that as prepregnancy weight increases the importance of weight gain during pregnancy diminishes (Abrams & Laros, 1986) . Whilst inadequate weight gains therefore contribute to reduced birth weight, excessive gains increase the risk of complications during pregnancy (Shepard et al, 1986 ) and may increase the mother's risk of becoming obese in the future. Positive associations have been found between the amount of weight gained during pregnancy and the amount retained 9 months to a year postpartum (Ohlin & Rossner, 1990; Parham et al, 1990) . On the basis of such evidence the American Institute of Medicine (AIM) (Food and Nutrition Board, Institute of Medicine, 1990) recommend weight gain ranges for pregnancy based on a woman's prepregnancy body mass index (BMI). The recommended ranges are 12.5 ± 18 kg, 11.5 ± 16 kg and 7 ± 11.5 kg for women with pre-pregnancy BMIs below 19.8, 19.8 ± 26.0 and above 26.0 respectively (Food and Nutrition Board, Institute of Medicine, 1990) .
It has been argued that the widespread aversion to fatness among the female population may prejudice young women against gaining weight during pregnancy (Palmer et al, 1985) . To test this hypothesis Palmer et al developed a short questionnaire which they tested among a group of white middle class women in the USA. A signi®cant association was found between attitude scores from the questionnaire and actual weight gain during pregnancy. Negative attitudes to weight gain and attitudes favouring slimness were associated with smaller weight gains during pregnancy. When the same questionnaire was used with a group of pregnant adolescents, however, this relationship was not observed (Stevens-Simons et al, 1993) .
Qualitative research carried out in Oxford suggests that far from restricting weight gain during pregnancy some women with a history of dieting actually experience very large weight gains (Fairburn & Welch, 1990; Fairburn et al, 1992) . In a retrospective study of 50 women in a postnatal ward it was found that approximately half had a history of dieting, whilst some of these were found to have low weight gains, others experienced excessive gains. It seemed that these habitual dieters regarded themselves as less accountable for their weight during pregnancy compared with their usual struggle for control (Fairburn et al, 1992) . In the postpartum period many of the Oxford women studied did not lose as much weight as they had expected to, resulting in considerable anxiety and for some individuals a clinical eating disorder. Ohlin & Rossner (1996) found women with a history of slimming found it particularly dif®cult to lose weight following pregnancy and they retained signi®cantly more weight one year postpartum.
The objectives of the present study were to explore the relationship between dietary restraint and appropriateness of weight gain during pregnancy using AIM criteria and to assess dietary intake during pregnancy in relation to dietary restraint.
Participants and methods
Participants were recruited through a large London hospital. Letters inviting women to take part in a study of dietary habits during pregnancy were sent to women with information about their ®rst antenatal appointment. The inclusion criteria for participation were that women were Caucasian, expecting their ®rst or second singleton baby, over 18 y of age and free from any medical condition which might affect nutrition or fetal outcomes.
Participants were seen on four separate occasions during their pregnancy. At the ®rst visit (approximately 12 weeks gestation) the study was described and informed consent was obtained, participants were then interviewed, given a questionnaire and shown how to keep a 7-d weighed diet record. Once these were completed they were checked and collected at a second visit. The third and fourth visits took place later in pregnancy (approximately 30 weeks gestation) when a second 7-d weighed diet record was kept and a second questionnaire completed. Participants were given a postal form on which to record their weight at the end of their pregnancy and pregnancy outcome data was obtained from computerised hospital records.
The questionnaire completed in early pregnancy assessed dietary restraint and weight control practices prior to pregnancy. This included the Revised Restraint Scale (RRS) (Herman & Polivy, 1980) with the original wording altered to the past tense to make it clear that it was to be completed retrospectively, focusing on the period prior to pregnancy. When answering questions about¯uc-tuations in body weight participants were instructed not to include weight changes associated with pregnancy. The RRS questionnaire comprises of 10 questions, each with 4 or 5 possible responses to choose from and a possible range of scores between 0 and 35. Two sub-scales have been identi®ed within the RRS, namely Weight Fluctuation (WF) and Concern with Dieting (CD) (Ruderman, 1983) . WF score was calculated by summing scores for questions 2,3,4 and 10, giving a possible maximum score of 16 and CD score by summing scores for questions 1,5,6,7,8 and 9 giving a possible maximum score of 19. For most of the analysis comparisons were made between participants with RRS scores below the median and those with scores at or above the median, restrained and unrestrained eaters respectively. When weight gains were compared with recommended ranges (Figure 1 ) participants were divided at the median WF and CD scores, into two groups, so that high and low scorers could be compared. In early pregnancy participants were also presented with a list of eleven methods of weight control and asked to indicate any they had used to control their own weight in the past. They were also asked how much weight they expected to gain during the reference pregnancy and how concerned they were about gaining weight compared with their usual level of concern.
The questionnaire completed later in pregnancy was developed from Palmer et al's (1985) Pregnancy and Weight Gain Attitude Scale, an 18-item Likert format questionnaire. It was necessary to exclude some of the original questions which referred to feelings about being weighed as participants in the present study were not weighed routinely. In addition, as some of the original statements included American phraseology it was necessary to modify some of the wording slightly.
For the 7-d diet records participants were provided with a set of Soehnle electronic scales. Participants were asked to weigh all foods and drinks consumed and to estimate the size of any portions of food or drink they were unable to weigh. The estimated portion sizes were then converted into grams using data on typical UK portion sizes (Davies & Dickerson, 1991; MAFF, 1993) or manufacturers' information. The diet records were analysed using Comp-Eat 4.0 (Lifeline Nutrition Services Ltd., London). To assess the validity of the diet records the ratio between energy intake and estimated basal metabolic rate (BMR) was calculated. Pre-pregnancy BMR was predicted from age, height and pre-pregnancy weight using Scho®eld formulae (World Health Organisation, 1985) . Applying the method of Prentice et al (1996) 0.2 and 1.1 MJad was added to the prepregnancy BMR in the 1st and 3rd trimesters of pregnancy respectively.
Statistical analysis was carried out using SPSS PC 6.1. Comparisons between restrained and unrestrained eaters were made using the unpaired t-test and comparisons between dietary intakes in early and late pregnancy by the paired t-test. Chi square analysis was used to compare frequency data. Pearson's correlation analysis was used to examine relationships between questionnaire scores and weight gain.
The study was approved by the Riverside Research Ethics Committee in August 1995.
Results
Of the 127 women returning reply forms, 74 met the inclusion criteria. Data from 62 of these women are presented as 3 experienced miscarriages, 2 were found to be expecting twins and 7 failed to complete any of the questionnaires or diet records.
When the 62 participants were divided into restrained and unrestrained eaters according to their RRS scores the two groups were found to be of similar age (mean 31 y) and height (mean 1.67 m). The vast majority of participants were married and belonged to non-manual socioeconomic status groups (Of®ce of Population Censuses and Surveys, . Four women in each of the groups were expecting their second baby and the remainder of participants were expecting their ®rst. The restrained eaters had a signi®-cantly higher mean BMI prior to pregnancy and reported having used more of the eleven methods of weight control listed than the unrestrained eaters. The most commonly used methods were cutting out or cutting down on speci®c foods (75%), eating normally but having smaller amounts (61%) and using low calorie or low fat foods or drinks (50%). At 30 weeks gestation the restrained eaters had a signi®cantly lower mean score on the questionnaire assessing attitude to weight gain during pregnancy, indicating a more negative attitude (Table 1) . A strong inter-relationship between the various scales was found. Higher scores for dietary restrained were associated with having used more methods to control weight in the past (r 0.660, P`0.001) and with having more negative attitudes to weight gain during pregnancy (r 7 0.401, P 0.003). Weight gains between 11 and 40 lb (5 ± 18 kg) were expected by 81% of restrained eaters and 76% of unrestrained eaters. The remainder of unrestrained eaters did not know how much weight they might gain but 3 (10%) restrained eaters expected to gain less than 10 lb (4.5 kg) and one (3%) expected to gain more than 40 lb (18 kg).
The dietary intakes of the restrained and unrestrained eaters were remarkably similar (Table 2 ). However the restrained eaters consumed signi®cantly more alcohol than the unrestrained eaters in both early and late pregnancy. More than one unit of alcohol per day was consumed by 7 women in early pregnancy and 9 in late pregnancy, all but one of these women were restrained eaters. When individuals diet records in late pregnancy were compared with those in early pregnancy the unrestrained eaters were found to have increased their energy intake by a mean of 844 kJ (201 kcal) (P 0.005) whereas the restrained women consumed a mean of just 109 kJ (26 kcal) more (P 0.657). The adjusted energy intake : BMR ratios of the unrestrained eaters were quite similar in early and late pregnancy whilst those of the restrained eaters fell by 0.16 (Table 2) .
Weight gain during pregnancy was estimated from weight recorded 6 d (mean) before delivery and residual weight gain from weight recorded 10 d (mean) after delivery. There was no signi®cant difference between the mean weight gain of the restrained and unrestrained eaters during pregnancy (Table 1) . However when the women's weight gains were compared with AIM recommendations ( Figure  1 ) it was revealed that signi®cantly fewer restrained eaters experienced weight gains within the recommended range for their pre-pregnancy BMI than did unrestrained eaters (chi square, P 0.026). When participants were divided into two groups according to WF scores signi®cantly fewer high scorers were found to gain an appropriate amount of weight compared with low scorers (chi square, P 0.049). There were no signi®cant differences in the number of women with weight gains below, within or above the recommended ranges when high and low CD scores were compared.
Restrained eaters had a wider range of residual weight gains following delivery ( 7 3 to 20 kg) than unrestrained eaters (0 to 16 kg). No association was found between women's scores on the Pregnancy and Weight Gain Attitude Scale and their actual weight gain during pregnancy. However an association was found between scores and (Prentice et al, 1996) .
Dietary restraint and weight gain during pregnancy R Conway et al weight at 30 weeks gestation, when the questionnaire was completed (r 0.315, P 0.023). Prior to pregnancy 7 restrained eaters and 4 unrestrained eaters smoked cigarettes and when interviewed in early pregnancy just 2 restrained eaters were still smoking. Of the 9 women who stopped smoking during pregnancy, 7 completed the study; they gained a mean of 21 kg during pregnancy which was signi®cantly greater than the mean for non-smokers of 14.7 kg (P 0.023). Length of gestation did not vary between groups and there was no signi®cant differences between the mean birth weight of the infants born to the restrained and unrestrained groups of women, 3492 g (s.d. 328) and 3505 g (s.d. 400) respectively.
Discussion
Half the restrained eaters and a substantial proportion of the unrestrained eaters had weight gains greater than the apparently generous ranges recommended by AIM. As the women were generally middle class, well educated and residents of fashionable parts of London the general level of dietary restraint may have been quite high. Initially it had been planned that only primiparous women would be recruited as it was thought that experiences from previous pregnancies may impact on the current pregnancy and it seems that weight developments between the beginning of the ®rst and second pregnancy may be signi®cant (Green et al, 1988) . However due to the small number of subjects, women expecting their second babies were also recruited. When ®rst and second time mothers were compared no differences between mean prepregnancy weight, weight gain or questionnaire scores were found. The results of this small exploratory study suggest some clear differences between restrained and unrestrained eaters during pregnancy. The group identi®ed as restrained eaters appear comparable to the group identi®ed by Fairburn & Welch (1990) as past dieters. These past dieters tended to have one of two responses to the increase in their weight during pregnancy: they either feared excess gains or their concern over weight was reduced. The restrained eaters in this sample appeared to react similarly, gaining either more weight or less weight than recommended. Whilst participants with higher scores on the RRS scale were termed restrained eaters the questionnaire predicts unsuccessful dieting rather than restraint per se (Mela and Rogers, 1998) . Identifying restrained eaters using the Dutch Eating Behaviour Questionnaire (DEBQ) or the Three Factor Eating Questionnaire which predict successful dieting may have produced different results. Clark & Ogden (1999) , using the DEBQ, found that women rated themselves as less restrained during pregnancy than in the three months prior to pregnancy and levels of restraint were lower than those of a group of non-pregnant controls. The RRS scale identi®es individuals who are vulnerable to disinhibition of restrained eating and to weight¯uctuation. Weight gains outside the recommended range were associated with scores on the`weight¯uctuation' rather thaǹ concern for dieting' sub-scale.
One ®fth of the restrained eaters gained less weight than recommended which is a particular concern when considering fetal health. Although none of the seven women with lower than recommended weight gains delivered low birth weight babies (`2500 g) the mean birth weight of their babies (3328 g) was signi®cantly lower than that of the higher weight gain groups (P`0.05). Low weight gain during pregnancy is generally associated with poverty but it seems self-imposed energy restriction during pregnancy may be a cause for concern. One participant who had suffered from anorexia nervosa ten years prior to pregnancy delivered a 3000 g baby at term and weighed 1.4 kg less following delivery than she had prior to pregnancy. This participant believed she had fully recovered from anorexia nervosa but she, like other women, may have intentionally or unintentionally restricted weight gain.
Almost half the restrained eaters experienced weight gains greater than recommended ranges and some experienced extremely high weight gains. For these restrained eaters pregnancy appeared to act as a disinhibitor of restraint in a similar way to a dietary pre-load, alcohol or emotional upset, all of which have been found to result in over-eating among restrained eaters identi®ed by the RRS (Herman & Polivy, 1980) . It is thought that the restrained eater perceives these factors as breaking their diet leaving them free to indulge in`fattening' foods until they start another diet or period of food restriction. Clark & Ogden (1999) report that pregnancy appeared to legitimise increased food intake and remove previous intentions to eat less. Some of the individuals in the present study with very high weight gains, however, described a sense of loss of control over their eating habits. One such woman wrote in her diet record`Every day I end up eating more than I plan to. I am worried about putting on too much weight Ð not for now but for losing it after the baby is born Ð but my will power seems to have completely disappeared. It makes me a bit depressed'. Another after consuming almost 16.8 MJ (4000 kcal) wrote:`I've eaten far too much today!! but what is worrying is that this seems to happen quiet a lot!!'. Overeating was not investigated speci®cally therefore the signi®cance of such comments is unknown but Fairburn & Welch (1990) also described episodes of overeating associated with a sense of loss of control among the pregnant women in their study. They also reported feelings of decreased concern for weight but some of these women appeared very concerned. One woman who gained nearly 25 kg (4 stone) described feelings of self disgust at the amount of weight she had gained. By contrast Clark & Ogden did not identify greater feelings of loss of control over eating during pregnancy, although looking at mean scores may have masked such feelings among a small, but important, number of individuals.
It is recommended that women consume an additional 200 kcal during the last trimester of pregnancy (Department of Health, 1991) . Whilst this is rarely observed experimentally it is assumed that a woman's appetite will increase to meet additional energy requirements. Repeated cycles of dieting and over-eating may distort restrained eaters ability to perceive internal hunger and satiety cues (Mela & Rogers, 1998) . This may explain why the energy intake of the restrained eaters did not increase during pregnancy whilst those of the unrestrained eaters did. Eating habits of restrained eaters are thought to be more dependent on cognitive control. Similarly the restrained eaters may not have perceived a disliking for alcohol, which many pregnancy women report, contributing to their higher intakes. Alternatively feelings of loss of control may have been a contributory factor or the restrained eaters may simply have consumed more alcohol when they were not pregnant although no literature could be found suggesting this might be the case. The validity of diet records is a particular concern when examining restrained individuals Dietary restraint and weight gain during pregnancy R Conway et al (Bingham et al, 1995) . However, in the present study the energy intakeaBMR ratios do not suggest this was a particular problem, ratios were comparable with those reported by Goldberg et al (1993) who observed ratios between energy intake and measured BMR of between 1.22 and 1.40 at different stages of pregnancy. Pregnancy may be one of the few periods in life when women are more likely to honestly report what they are eating and decreased feeling of accountability for intake may also have some in¯uence. The characteristics of the 5 restrained eaters and 7 unrestrained eaters who did not provide information about their weight at the end of their pregnancy were examined for any suggestion of respondent bias. It was found that the mean pre-pregnancy BMI of the restrained eaters who did not respond was 25 compared with 22 among respondents, whilst the mean pre-pregnancy BMI of the unrestrained eaters who failed to respond did not differ from those who did. It may be that these restrained eaters did not respond because they were embarrassed about their weight.
Providing pregnant women with more guidance about appropriate weight gains may be bene®cial. As cessation of smoking during pregnancy was associated with large weight gains it would be prudent to accompany any advice about stopping smoking during pregnancy with advice about eating and weight gain. Further work with larger and more representative population groups, including women from different ethnic groups, is needed for the public health implications of inappropriate weight gain to be assessed, in terms of reduced birth weight and maternal obesity. Better advice or counselling about eating and weight gain should be considered in the future but this needs to be done sensitively or it might prove counter productive.
